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<9> £ £-51*]] ^Tjl 7l#ofl ^0.5., 1^1 tiV£^ ^7><2} x^Jf^o]- M^J^} 

<io> ^tiV^o.^., tiVS^ll -H^Sr 5] ^ ^ ^ ^1 A>^l^(cell size)^ 3^ o| *J- 

o}x}H SlSL^, oj^Tfl ^ a>o]^ S olsfl -f-^-^i^Coperating voltage) 5&tr tf-S? ^o> 

IN)^ ^ tfl«-S]^.o^ ^ofl S]_Q.fV ^Hl^o.^. ^-g-«5>;£^- sr>Ji ojcf. oje^V tflJjL 

<n> £ 1-Sr ^Hfl7]#oll Ofs tiV £ ^l ^2.^1 l-fl^^ t^5]5Ll- M-Bf^i t^olcf. 

<12> £ 1^- ^2fl7l#ofl afS- ifl-^-^oj- ^-^S) S .^ > ^acJ-0_ S «. E i ^ ufl^- 

^SKVint)^- 7l^^<y-(VREF)^ wlJH5r>7l tilJii7l(10)^, ^^^^(VDD)^ 

# AVol^ wlJ27l (10)^1 #^JL(drv_onb)-I- 7\}°]^ imSLS. #^ PM0S B€ 

^l^EKPMDl- ^wRl^f. °i7)A-1 ( Hi^yjdo)^ ^til^o] ^ uje^ (Current Mirror) 

<i3> wlJH7i(io)^ 7i^^i<y-(VREF)3f ^^-^^(Vint)^ %MSr tilJu^H ^^-^<y. (Vint } 

°1 7]§^^-(VREF)^cf ^ 3^1^ ^JJL-i- #^tr4. ^1^1 *re}- t 

PM0S H^^l^Ei(MPl)7> <H-g:SH tfl^-^<a-(Vint)Sl sfl^o) ^<5>t]1 ^cf. 



19-5 



030099597 #^ ^7}: 2004/2/11 

<14> *V^ ; ifl-^-^^-(Vint)^ 7)&#<£CMEF)£.t\. ^-foflfe «lHI7Kl0) 

51 #^JL(drv_onb)7]- fee]Efl*I *H7> s)<H #^ PMOS B.^}^] (MP1)7> tfl^- 
^•g-(Vint)^ ^ Bfltsl ^^t^I £t}. 

<is> oje^v iflijL^o]- lH^3.S^El vfl^^-(Vint)^- #51*11 tfl^S.(100) 

2] ^Sl^Cll, ^^-5)3.(100)7} Bj-fl 4U5L7> t^V^ vfl^^ 

(Vint)4 7l^^i<a-(VREF)^ efl^o] ^-o>^ nfl ;?}*] ^ 7 )$$ ^ u]^L al^nf. 

<16> ^-o. 2)^.(100)2] 3^ ^S.^ dl*>7> JI^S} 33 ^7>*>J1 & 

o>| f ojofl tc}-e} ol^^o] ifl^-^^CVint)^- ^^*>7l r^o] a] PM 0S B33*l^ 

El(MPl))^ A>ol^7> Tio) *vnf. «_v^ ) ^^-^^o] ^o>^Tg^ M0S S€*l^^l ^^oj-o. 

<i?> ol^tt #3HH e #^ PMOS B3H^e1(MP1HH iH^l-b 

(sub-threshold current)^ vfl^^CVint H 3 i fi3 < y-(VDD)-§: tf^Vfe &*H3°1 

<18> o^aV^j^S, M0S H«a*liEH ^fKlsLlb)^ *}7)2] 1^ £o] ^9]S\JL 




<ig> [4^«|-ai 13 Isub = I 0 -exp[q-Vgs/nkT] 
<20> I 0 = Isub 0 (W/L) 
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<21> °$7}*\, VgSTr MOS B^^l^Sl TllolB-^^-i n£r ^ 

*r, £:5L^HK T^r ^^^r£» M-E}\£cf. Isubo^ ^^<LS. <£o]x\±t , W^r 

MOS H^fl^l^E^ ^, MOS H^H^l^Bi^ ^o]m. z}-z}- u^Ef^flcf. 

<22> ^-71 1^ t a-^^-(Isub)7l- MOS B^^l^E^ ^3 «Hl*Kn, Vgs^l *1 

-^ojg. yjefl^ « 0 >^>Jl 



<23> M. ^x$°. ^-c. #Efl 7]# ^ --^-g- *fl^^7l *)1°>£ £L 



<24> AT-7)^ 7l#^ Sf^ll- ^*>7l H t^^il^-^ S^JEL 

^7) #<S ^*>7l W #^ ^ ^ ^"71 tfl^<^ ^^71- ofl^ 

^ « o)A o Vo] ^7_H1A-1 # 7 1 ^ ^^}7) ^tt ^ ^l^Hfr # 

<25> yf^-Zj^Tll, ^7} ^ ^ ^-71 tfl^oj-o} ^ofl -§-#Hr}a} a> 7 | ^Jf^oj-o} 
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<26> iEth £ 4€- ^M3<*f| #^#.2.3.-^1=1 3) = ^^ 71^^^ 

^^>7l ^tt ^ ^ #7l ifl^-^^ -g-#*H vfl^^ #^7> cfl^^ 

EfTji efl^ o]#o] ^bfl^ a o v 71 « 0 v^ ^^71 fl^ *Hl y o v ^i ^ ^3"* ^l^Hfr 

SKEafl ifl-f^ ^3*3.7} *)l^-€4. 

<27> tiV^^Tfl, ^oj- efl^ofl -§-^}<*| ^-71 « 0 >^i ^-§-*>7l tb *)l2 

<29> ^7) *fll ^ #7] ^}^L°^ *H °fl *\ 

<30> HV^^Tll, #7l ^fl2 U-^ ^ A oM ^^^d^ Wl-irS. ^-tiflSH 

^cHAi^l- ^8^*>7l ^ ^^Bfl^sq-, #7l « 0 v^i ^I^ai^oii #7l ^ 

<31> «>^*>7fl, #71 *l<y>g-yfl7l^ ^^^i^Sf a o V 7 ] ^^^oj-c} A>o)ofl *fl^£|i- 1 * 

<32> H>^*1*WI, #71 w o V*i £Lefo]B]^ # 7 ] ^^^^ A }o]6\) ^5^, # 7 ] i£ 

# ^H^iSl- TllolH <^J5.5. *>fe NMOS M*!^* ^tijtVcf. 
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<33> H>^*>7H, ^7} ^ -$7} A>olcHl ^S^, 

$ #3)7} efl^ 31 « ^1*H w o V ^* ^<8*Rr .2.3. 



^Wint)^ 7l§^i^(VREF)^ ti^n^l ^tb wjiE 71(20)2]-, ^^^^(VDD)4 # 

^olofl tilJ27l(20)^ #^^]5l(drv_onb)l- TflojB. PMOS H 

^^^(PM2)^, ^-f-^i^-(Vint)^ ^7} efl^ o^o] ^ofl^ 

^■^^71 ^tb ^ ^ 1-^(30, 40, 50)^ ^wltrtf. 

^7}^, tilJ27l(20)^ <H<?1:3*1 *Iff- n]e^ (Current Mirror) *}%-^7}3_ ^t}^ ^ 

°1 «>^-^*l-^. 
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<39> ^ #^(30 ; 40, 50)£r t^-a] iflJf^Mnt)^ -g-#«H vfl-?-^ 

(50)Sf, ^^^«3-(VDD)sl -§-#*H M^-S- ^ ^2 

(30, 40)5. ^€4. 

<40> 0)7}*], m y o^ ^-¥-(50)^ ^^^°^(VSS) A>o]ofl aj^s. ^SH, Z}- 

A ^€ 4^ NMOS H^^l^Bl(MN2, MN3, MN4)# ^lW. 

<4i> r E ^Y 7 ^2 Hj"^ ^§^-(30, 40)^ ^^(VDD)^ fg^ £-«fl«H ^ 

*)H*lJl(Va)» ^*}7| ^ ^^«fl7l(30)^, ^ *!H4}J<(VaHl -§-^H #^^r* 
& racial (40)1- ^^1^:4-. ^H, ^^^71(30)^ ^^^(VDD) 

^ ^^^(VSS) A>o]oil 3^r€ ^ *H2 ^%HR1 ^ R2)iL5 ^ 55i^, U- 

^ c ^01^(40)^ ^^^^(VSS) A>o]ofl ^^S)^ aj-^ *|H^1JL (Va)l- TlHB 

?i°.3. NMOS B^^l^B-KMNDS ^ ^4. 

<42> o]^, ^ 7 )s>). go) _a trHg. ufl-^*l<y- ^SlS.^ ^^?Vcf . 

<43> v)M7](20)±r 7l^^^(VREF)4" ^(Vint )^1 ^ efl 1 ^* tilmsH 

PM0S B«^(MP2)7} ig^rSM vfl«-^<y-(vint)^ efl^oi ^s>7fl ^cf. 

<44> ^^(Vint)^ eij^o] 7l$^<a-(VREF)i4 A o v ^>^ a]i27l(20) 

3 #^^317> fe^eflt is}o) 7 } s)o] ^.cg PMOS H^^l^EKMP2)7l- ^^(Vint) 
s] #<y- eflt^ €4. 
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<45> zl&IM-, ^3 PMOS S^H^1^eKMP2)7> ^b^I A o v ^H A 1 * = <y-*ifHl 

vflJf^CVinO^ tf^Tfl €4. °H, « 0 >^ ^ 1-^(30, 40, 50H 

<46> o]^, « 0 v^i #^(30, 40, 50)^ ^-fr *hsj£.t}. 

<47> -OA] ^1 « c v^ ^«.( 50 )^ s.^g. ^sjing, cfo]^.= NMOS B^l^E^ s.^ 

^iS <^^^ ?lHB(2E^r :E.efl£[H NMOS B^l^S} ^ *}<y-(Vtn) ^<y-o] ^e) 

^ ^-o] eH^S] Ji ( NMOS B^l^B^ ^^(Vtn) <^)t}9] #<$o] £]^B 

*i^7}- n^tn(n-^ H x}°1.2_:= NMOS B^l^E^ ^) o^o]^ s.^ NMOS B 

Sfl^^Ei7> H o v ^l7l7fl ^H, #31 # M ^^(Vint)^ #$]7\ n >Vtn 

ol-eflS ^o^l^ as. NMOS m®*\^K\7} ^B^H #3 ^QA. 
<48> zie^S., n>Vtn vfl^-^^CVint)^ b]-31 efl^ ol^-o] z\ ^ <^^s[ x^-ol^.^ 

NMOS B^^l^Bi^ ^H-^ &°1B ^^(Vint)^ 

<49> ^BS, *fl2 ^^-(30, 40)^ ^B<2, ^i < ?]-^-Mfl7l(30)B^-Bi 



<so> 2] Va = (R2/(R1+R2))>VDD 
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< 5 i> ^, « 0 >^ ^cH^ls(Va)^ ^^(VDD) igSHl ^30.5. ^^?H £H , 

H o V; d *lM^s(Va)^ Rl ^ R2^1 f^fl s^oi 7>^*>cf. o]sq. ^ 

aJM-tiiCVa)* NMOS H^^l^E-l(MNl)^ TlMebfl <&7}^ ^# 0 J-(VintH ^ gflig 
ol^s. #^>^ ^^^^(VDD) NMOS H«^Ei(MNi)7} fi^rSM <H 

<52> X)3J- * EfliE 4^o]]a^ «i-ol EfliB(burn-in test)** 

^^^°0"(VDD) efl^ ^A^lfe ^^7> ^cf. °H, ^^(VDD) ^ ^fl^tf 

(Vint)^ #3)7} <&&f>}7\) sl^cfl, NMOS B^*1^(MN1)7> ^|-<3°=MH ^^ja. ^ ^ 

<53> ^l^, ^ ^Alsq- ^-o] #^ 0 *KVDD)£] e11 ^oi ^?>}x} ^ ^-MS. ElliEt * 

sfl «o v ^°l 31^r*H «3<Hi+£^- afM^lJLCVa)^ 

^^(Vint)^ ^ 9J*H« 

<54> j£ 36. av 7 ) £ 1 ^ £ 2<^1 ^Ursflo]^ ^jzfs- uJ-eJ-hH . 

<55> £ 3# ^^SKVDD)^ eflfol ^7>^-ofl tcj-ef ^^(JE 1 ^^-ofl 

*r ^^(Vint.old)^ ^7} ^^^«a-(VDD)# ^ f^Wb ^ , £ ^Hl(-£ 2 
3 ^*i<y-(Vint_new)2] ^7} efl'i(1.6V)°lH o}^ ^7}z>\x) $3. <£%*\. 

711 -fM^-§- ^ 
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<57> ofl^tfl, *}^*V ^Al^oflA^ ^ ^«( 50 )1- 2] ^ 37fl£] t^-ol ^ 

€ NMOS B3M^e)S ^SKr ^^-1- ^s^lS l-o] ^^^^.M-, v-U^-^CVint)^ ^ E fl 
*t ^ NMOS H^fl^l^B^ ^#°*H1 NMOS H^l^i^) i=Hrfe 7>^^ , nf°l-£JE- 

NMOS cf€- ^ ^-§> di*>3. tfl*fl*Rr ^^-°\}5L £ 

<58> 5Eth ^*HH*m *fli ^«.( 50 )sf ^2 ^-§--^(30, 40)1- S-^f 3 

-§-*>fe #<H ^^S^H-, 1- # *KK> ^-g-^el-S <?M^M1 xfl 



*M o>^^ efl^fil ifl-^'SMr ^ 9XSLV], o)s_ o]t}a] ti_V£^l ^ ^-2]- 
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i] 

#^^^^Ei z\el»J\Q 7l§^^ wl5i^7l ^ tiling; 

71 ^tb ^ ^ ^^M- ^wl^Kr tij^^l nflael ^7}^ ifl^-^i^ ^S^s.. 

( 

2] 

^l^Kr ^ ufls.^ ifl-f*I<y- ^-^sis. 

3] 
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^^HW #71 #3^-g- ^ ^*}7l W *fll ## T 2 "^ 
£ ^l^Hr nflS.^ ^}o] tflJf^ Tgs$Z\S. 

4] 

efl^ofl -i-^H #71 #^ ^^>7l ^tb *H2 ^ ^ ^ 

3 ^l^Rr ^ ^ «V£^1 ^lasl ^*i<y- 

[3^*8- 5] 

#7i *u #^ ^ #7i ^l^i^ 4«>h 4^ ^ 

¥ Jf*!-* ^*l«Hr ^ ^lo S ^ «}£^l nfl2.iL] xflJf^oj- ^3 3.. 

6] 

^5*<H1 Si^i, 

#7l *H1 #7l #^#4 ^^1^^ A>olofl tHr^ 

©liLS. nmos B^l^l- ^t>l*Hr 3J^g- tiVSL^l nfla^ ^>S] ifl^-^i 
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7] 

^-71 afl2 ^ 

^71 ^^^^ ^ Wl^S. f«fl5fo^ ^ aflo^^ ^s> 7l <^ ^^tifl7lSf, 
8] 

^71 ^^yfl7l^ ^-71 ^l^tf^ 4°11 *H^3^r *fll ^ ^2 

^l^Rr ^ ^ tiVH^l ^7>S] iflJf;^ #^5.. 

9] 

I ^^8- 10] 
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